Energy-dependent calcium transport in endoplasmic reticulum of adipocytes.
The endoplasmic reticulum from isolated rat adipocytes has the ability to actively accumulate calcium. The calcium uptake was characterized using the 20,000 X g supernatant (S1 fraction) of total cellular homogenate. Endoplasmic reticulum vesicles isolated from the S1 fraction as a 160,000 X g microsomal pellet prior to testing demonstrated little ability to accumulate calcium. The calcium uptake in the S1 fraction was localized to the endoplasmic reticulum vesicles by morphologic appearance, by the use of selective inhibitors of calcium uptake, and by high speed sedimentation of the accumulated calcium. The uptake was MgATP- and temperature-dependent and was sustained by the oxalate used as the intravesicular trapping agent. Uptake was linear with time for at least 30 min at all calcium concentrations tested (3 to 100 muM) and exhibited a pH optimum of approximately 7.0. The sulfhydryl inhibitor p-chloromercuribenzene sulfonate produced a dose-dependent inhibition of calcium uptake with total inhibition at 0.07 mumol/mg protein. Ruthenium red and sodium azide inhibited less than 5% of the uptake at concentrations (5 muM and 10 mM, respectively) which completely blocked calcium uptake by mitochondria isolated from the same cells. The Km for calcium uptake was 10 muM total calcium which corresponded to approximately 3.6 muM ionized calcium in the assay system. The maximum velocity of the uptake was 5.0 nmol (mg of microsomal protein)-1 (min)-1 at 24 degrees under the assay conditions used and exhibited a Q10 of 1.8. The uptake activity of the endoplasmic reticulum vesicles in the S1 fraction exhibited a marked time- and temperature-dependent lability which might account in part for the lack of uptake in the isolated microsomal fraction. This energy-dependent calcium uptake system would appear to be of physiologic importance to the regulation of intracellular calcium.